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Introduction
Low-birthweight infants and infant
mortality are more common in the United
States than in many European coun-
tries.'-3 One strategy that has been pro-
posed to improve the US results is to in-
crease access to prenatal care.4 Prenatal
care has been reported to be more acces-
sible in Europe than it is in the United
States.4 However, the extent to which in-
creased accessibility induces increased
use of prenatal care in Europe compared
with the United States is not well known.
Information on prenatal care is not pub-
lished routinely in Europe,5 nor is it in-
cluded on birth certificates as it is in the
United States. In this study, we have mea-
sured the use of prenatal care in the United
States, France, Denmark, and Belgium,
using European population studies per-
formed in the same period as the 1980 US
National Natality Survey.
other differences between the survey and
the vital registration system into account.6
Relative weights were used in our analy-
SiS.7 The sum of the relative weights over
all the sample elements is the sample size,
and statistical inference from weighted
data is thus based on the number of ob-
servations collected in the survey.
The French data were collected in
1981 and include 5412 single live births.8
The sampling design divided France into
12 areas with similar numbers of births;
Corsica and French overseas territories
were not included. The surveywas carried
out during 1 month in each area. Matemity
units were stratified according to their size
and to their public or private status.
Within each stratum, a random sample of
matemity units was selected. Within each
maternity unit, a random sample of
women was interviewed during their post-
partum hospital stay. Information was
Methods
Databases
The four analyzed databases varied
in methods and sources of collection, but
each gave national or regional estimates.
The US sample is the 1980 National Na-
tality Survey.6 Birth certificates in the 50
states and the District of Columbia con-
stituted the sampling frame for the survey.
Missing data were obtained from ques-
tionnaires mailed to married women and
to hospitals and the attendants at deliv-
ery.6 For this study, only data from the
live birth certificates were used. After ex-
cluding multiple births, the sample totals
9536 single live births. Because the study
design oversampled low-birthweight ba-
bies, data were weighted to take this and
At the time of this study, Pierre Buekens was
with the School of Public Health, University of
North Carolina, Chapel Hill. He is nowwith the
School of Public Health at the Free University
of Brussels in Belgium. Milton Kotelchuck and
Jian-Hua Chen are with the School of Public
Health at the University of North Carolina in
Chapel Hill. Beatrice Blondel is with the Epi-
demiology Research Unit on Mother and Child
Health, INSERM, in Villejuif, France. Finn
Borlum Kristensen is with the Department of
General Practice at the University of Copenha-
gen in Denmark. Godelieve Masuy-Stroobant
is with the Institute of Demography at the Cath-
olic University of Louvain in Louvain-la-
Neuve, Belgium.
Requests for reprints should be sent to
Pierre Buekens, MD, PhD, Free University of
Brussels, School of Public Health, Department
of Epidemiology and Social Medicine, CP 590,
route de Lennik, 808, B-1070 Brussels, Bel-
gium.
This paper was submitted to the Journal
January 28, 1992, and accepted without revi-
sion September 18, 1992.
American Journal of Public Health 31
lDuckens et aL
also derived from the hospital records.
Women refused to participate in 0.9% of
the cases, and the interview was impossi-
ble in 4.6% ofthe cases, mainlybecause of
language incompatibility.
The Danish data come from two
linked databases corresponding to the
births that occurred in 1979.9 In Denmark,
data on the gestational age at the first pre-
natal visit are available at the State Serum
Institute. A representative sample of
women was drawn from the forms avail-
able at the institute. Women from the
Faroe Islands and from Greenland were
excluded. The records from the State Se-
rum Institute were linked with the birth
certificates to obtain the number of pre-
natal visits and the gestational age at de-
livery. Record linkage was successful in
76% of the cases. The resulting sample
includes 4216 single live births. In addi-
tion, another ifie including all the single
live births towomenwhowere not ofDan-
ish nationality has been prepared and an-
alyzed separately. Again, forms from the
State Serum Institute were linked with the
birth certificates, resulting in an additional
population of 841 single live births.
The Belgian data correspond to the
deliveries occurring in one province
(Hainaut).l1 Women who delivered be-
tween April 1, 1979, and September 30,
1980, received a questionnaire to be com-
pleted during their postpartum hospital
stay. Home visitors collected the ques-
tionnaires from motherswho did not com-
plete them before leaving the hospital and
from motherswho delivered at home. The
completion rate was 79% of all births in
the province, resulting in a database of
18 038 single live births.
Vaiables
In each database, raw datawere used
to generate the variables in a standard
way. Dependent variables were no prena-
tal care, late prenatal care, and the number
of visits. Late prenatal care has been de-
fined as care beginning after 3 completed
months (15 completed weeks) of gesta-
tion. In France, the gestational age at the
first visit was derived from the date of the
visit and of the last menstrual period. The
value of 15 was assigned for the day of the
month if only the month was given. The
number of visits was not available from
the Belgian data.
Independent variableswere maternal
age, parity, marital status, education of
the mother, and mother's nationality or
country of birth. The current birth was
included into the parity. The equivalent of
"college" was "university or superior ed-
ucation" in Belgium and "university" in
France. Information on educationwas not
available from the Danish data.
Regarding mother's nationality or
country of birth, women were defined as
migrants or nonmigrants. In Westem Eu-
rope, the most numerous groups of non-
Western Europeans are Turks and North
Africans." Thus, in the European coun-
tries of our study, we compared women
from Turkey, Algeria, Morocco, and Tu-
nisia (migrants) with the native-born Eu-
ropean women (nonmigrants). Because
women from Pakistan are relatively nu-
merous in Denmark, we also performed a
separate analysis of this group. In the
United States, the largest group of immi-
grants comes from Mexico,12 so we com-
paredwomenborninMexicowithwomen
born in the United States. Whenever pos-
sible, the definitions ofnationalitywe used
in the European countrieswere also based
on the mother's country of birth, but this
informationwas not always available. The
variable used in Belgiumwas the mother's
nationality when she was born. In Den-
mark, it was the mother's current nation-
ality, and in France it was the mother's
country of birth. However, women who
were born in North Africa but are of
French nationality were not classified as
migrants because most of them are ex-
colonials.
Preterm deliverywas a potential con-
founding factor because pregnancies with
shorter gestations might be expected to
include fewer visits. Information on pre-
term deliveries was available in each
country except Belgium. Preterm deliver-
ies were defined as deliveries occuring
before 37 completed weeks of gestation.
In France, the gestational age at delivery
was derived from the date of delivery and
of the last menstrual period.
Analysis
Overall figures are presented for the
proportion of women having no prenatal
care. The proportion of women who be-
gan prenatal care late (after 15 weeks) and
the median number of visits were calcu-
lated after the women with no prenatal
care were excluded. Medians were pre-
ferred to means because ofthe nonnormal
distributions of the number of visits. To
adjust for potential differences in the me-
dian number ofvisits among countries due
to different frequencies of late initiation of
prenatal care and preterm deliveries, we
also computed the median after excluding
late prenatal care initiation and preterm
deliveries.
Univariate associations of sociode-
mographic factors with initiation of pre-
natal care were explored in each country.
Adjusted odds ratios of having late care
and 95% confidence intervals were de-
rived within each country from logistic re-
gressions,13 taking all independent vari-
ables into account. The median number of
visits was also calculated for each cate-
gory of the sociodemographic factors in-
vestigated. The SAS software has been
used for the analysis.
Results
Our results show that the proportion
ofwomen with no care is very low in the
four countries investigated but is highest
in the United States (Table 1). The pro-
portion of women who began prenatal
care late is highest in the United States and
lowest in France. In contrast, the median
number of visits is greater in the United
States than in Denmark and France.
When women with late care and preterm
deliveries are excluded, the difference in
the median number of visits between the
United States and France is even larger.
Figure 1 shows that the United States
has the widest range of prenatal care vis-
its, with a higher percent ofboth more and
fewer prenatal visits. The proportion of
women with fewer than three visits is
1.9% in the United States, 0.7% in France,
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and 0.4% in Denmark. Whenwomen with
late initiation of care or preterm deliveries
are excluded, the number ofwomen with
fewer than three visits is 0.4% in the
United States, 0.1% in France, and 0.1%
in Denmark. The distnbution of the num-
berofvisits (Figure 1) shows that there are
more women with a high number of visits
(at least 13) in the United States than in
France or Denmark.
Beginning prenatal care late is more
common in the United States than in the
other countries, whatever the maternal
age, the parity, the marital status, or the
educational level (Table 2). However, the
frequency of late care initiation among mi-
grants is highest in Belgium. The Danish
results presented in Table 2 are from the
database representative of the country,
but they include only 24 migrants. When
the second Danish database-all births to
women who were not of Danish nation-
ality-is used, the frequency of late care
initiation among the migrants from North
Africa and Turkey is 41.7% (n = 204) and
from Pakistan is 34.1% (n = 88).
When theUS population is restricted
to Whites, the percent whose prenatal
care began late is again larger for each
category than for the corresponding cate-
gory in European countries (data not pre-
sented). Among White American women,
late initiation is, for example, observed in
38.6% of women aged 19 or younger,
24.3% of women with a parity of four or
more, 45.4% of unmarried women, 21.2%
of women with an elementary or high
school education, and 10.4% of women
with a college education.
Inequalities exist within each coun-
try. The excess of late care initiation ob-
served in Table 2 in women who were of
young maternal age and high parity, un-
married, less educated, and ofmigrant na-
tionality is always statistically significant
within a countiy, except in France, where
there is no significant relation between ed-
ucation and early care. When the other
independent variables are taken into ac-
count (Table 3), the adjusted odds ratios
are still significantly higher than 1.0 for
women who were ofyoung matemal age,
high parity, unmarried, and migrants, and,
except in France, with a low educational
level. The intensity of inequalities might
be appreciated by examining the adjusted
odds ratios between groups within each
country (Table 3). The United States does
not rank as the country with the highest
odds ratios for most of the characteristics
investigated. The median number ofvisits
(Table 4) in the United States is equivalent
to or higher than that in the other coun-
tries, except among unmarried women.
When late care initiation and preterm de-
liveries are excluded (Table 4), the median
number of visits in the United States is
equal to or higher than that in the other
countries among all groups.
Diwussion
Our results show that more US
women begin care late or have no care at
all than do European women from the
countries investigated. Among those
countries, the proportion of late care ini-
tiation was the lowest in France. Of spe-
cial interest is the difference in earliness of
care between France and the Belgian
province because the two areas are oth-
erwise very similar. This observation sug-
gests a positive effect of the financial in-
centive policy existing in France. Since
1953, a special allowance is received by
every French woman who makes at least
one visit during the first trimester and at
least two other visits, at 6 and 8 months,
thereafter.14"15 Payment of the allowance
starts at the fourth month of pregnancy
and is stopped if the woman does not
maintain a schedule of visits. In 1990, this
allowance amounted to approximatelyUS
$170 per month. Whether those incentives
have an impact on the earliness of care is
difficult to ascertain. In our study, French
women reached the minimum number of
three visits more often than women from
the United States but not more often than
women from Denmark. Our data thus sug-
gest that the French policy of financial
incentives has a possible impact on the
earliness of care, but the data are incon-
clusive about the impact of this policy on
the number of visits.
With migrants as the only exception,
each group ofUS women sought prenatal
care later than the corresponding Euro-
pean group. Late initiation of care in the
United States is not restricted to poorer
women. Moreover, the differences be-
tween the United States and Europe per-
sist when the analysis is restricted to
White Americans. For example, a White
American woman with a college educa-
tion is more likely to begin prenatal care
later in pregnancy than is a European
woman with the same level of education.
This could reflect the fact that access to
European programs is generally not linked
to a woman's socioeconomic status.4 In
American Journal of Public Health 33
40%
35
30
25
~~~ ~ ~~~~~*United States
France
1-2 3-4 5-6 74 9-10 11-12 13-14 15-16 17-16 19-20 >20
Visits
FIGURE 1-Frequecs of th number of prenatl visits In th United States, France,
and DenmDrk
L
Januaty 1993, Vol. 83, No. 1
I
Buekens et aL
Europe,women on all socioeconomic lev-
els are entitled to use the programs de-
signed to increase accessibility to prenatal
care. They also receive indirect benefits
such as employment protection if they be-
gin care early. Thus, all Europeanwomen
benefit from health systems that make
early prenatal care relatively easy, inex-
pensive, and rewarding.
Migrants begin prenatal care late in
Belgium more often than they do in the
United States. This suggests that access to
prenatal care for migrantsmaybe better in
the United States than in Belgium. How-
ever, migrant populations are difficult to
compare. Mexicans come from a country
where 84.2% of the women had at least
one prenatal visit in 1987,16 whereas Mo-
roccans come from a country where only
24.8% of the women used prenatal care
during the same year.17 Mevxcans migrat-
ing to the United States might thus accept
prenatal care more easily than Moroccans
migrating to Europe. Still, late care initi-
ation is far less common among migrant
women in France as compared with those
in Belgium or Denmark. Again, this ob-
servation suggests a possible positive ef-
fect of the French policy of financial in-
centives on the earliness of care. It is also
possible that migrants from North Africa
and Turkey in France differ from those
living in Belgium or Denmark. They form
a larger group in France (4.8%) than in
Denmark (0.6%), and may have been set-
tled in France for a longer time.
Other social inequalities should also
be interpreted according to the number of
people included in each category in each
country. The socioeconomic and sociode-
mographic characteristics of the popula-
tions may be derived from the absolute
numbers presented in Table 2. For exam-
ple, young maternal age is more common
in the United States (15.0%) than in
France (5.5%), Denmark (8.7%), and Bel-
gium (6.8%), but unmarried women are
more common in Denmark (34.1%) than
in the United States (17.1%). Young ma-
ternal age and marital status could have
different social meaning in different coun-
tries.
We found that social inequalities, as
measured by odds ratios ofbeginning care
late, exist in each country and are gener-
ally of comparable magnitude. Measuring
social inequalities by odds ratios is, how-
ever, only one possible approach. One of
its drawbacks is that it is not easy to com-
pare odds ratios when baseline levels are
different. This is the case here, as the rates
for the reference population are higher in
the United States than in the European
countries (Table 2). Risk differences pre-
sent a different pattern of social inequali-
ties, as they show that thegapbetween the
classes is lower in Europe than in the
United States. For example, the differ-
ence between the proportion of women
aged 19 or less beginning prenatal care late
and that ofwomen aged 25 to 29 doing so
is 26.7% in the United States, 17.3% in
Belgium, 8.8% in France, and 7.0% in
Denmark. The difference between unmar-
ried and married women is 25.8% in the
United States, 18.5% in Belgium, 5.9% in
France, and 2.7% in Denmark (Table 2).
Even though women seek prenatal
care earlier in Europe, they do not have
more visits than women in the United
States. The number of visits in France is
lower than that in the United States, what-
ever sociodemographic or socioeconomic
group is considered. The difference be-
tween Europe and the United States is not
limited to low-riskwomen. A teenager, for
example, has a median of 5.5 visits in
France and 10 in the United States. When
late care initiation and preterm deliveries
are excluded, the median is 6 in France
and 11 in the United States (Table 4). Such
differences probably reflect differences in
consensus about howmany prenatal visits
is adequate. The American College of Ob-
stetricians and Gynecologists recom-
mends 13 visits if the first visit takes place
by the eighthweek of pregnancy and if the
woman delivers at 40 weeks of pregnan-
cy.18 In France, it is generally recom-
mended that women should have seven
visits during their pregnancy.8 This isvery
close to the recommendations of a recent
US expert committee'9 that healthy mul-
tiparous women should have seven pre-
natal visits and healthy nulliparous
women should have nine.
Within each country, the difference
in the number of visits among the socio-
demographic groups is not very large. It
seems that once prenatal care has been
initiated, the number ofvisits is quite close
to the local standards, whatever the social
category of the women.
The European databases we used
have the advantage of being population
studies performed during the period cor-
responding to the 1980 US National Na-
tality Survey. Although the data were col-
lected a decade ago, they represent the
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most recent set of simultaneously col-
lected databases available. The 1980 US
data are still relevant, because use of pre-
natal care changed little during the last
decade. In 1989, the proportion ofwomen
in the United States with no prenatal care
was 2.2% and the median number ofvisits
was 12.0 (RL Heuser, personal commu-
nication, 1992). The French survey was
designed to gather a representative sample
of births throughout the countly. The re-
sultswe report for 1981 are consistentwith
those of previous French surveys, which
showed that care started early but that the
number of visits was low: the median
number ofvisits was four in 1972 and five
in 1976.8 The Danish database links the
two sources of information about prenatal
care available in that country.9 Loss dur-
ing linkage with the national birth register
was larger among migrants than among
Danish women. Women who initiated
care late had signiicantl less loss during
linkage than the others, suggesting that
abortion was an important cause of non-
linkage between the Serum Institute forms
and the birth certificates. For the Belgian
database, the aimwas to register all births
in one province (Hainaut). However, that
particular province might not be represen-
tative of the general Belgian situation as it
includes areas with higher rates of low-
birthweight infants than are found in other
parts ofBelgium.20 The comparison ofthe
Belgian samples with the civil registration
data shows that women under age 20 and
migrants were underrepresented in the
surveyswe analyzed.l1 However, the un-
derreporting of teenagers and migrants in
Belgium is not large enough to explain the
difference of earliness ofcare between the
Belgian and the US data.
The measure ofthe gestational age at
first visit could be affected by differences
in registration of a first prenatal visit in
different countries. In the 1980 US Na-
tional Natality Survey, the tendency was
for the interviewed mothers to state that
care began earlier than was indicated on
the birth certificates.2122 However, ifwe
reanalyze our data on the earliness ofpre-
natal care using the information from the
mother's questionnaires rather than the
birth certificates, we would still find that
US women begin care later than Euro-
pean women. This remains true for all
sociodemographic groups, with the ex-
ception of women aged 30 to 34 and of
parity 3; these groups no longer show a
difference in earliness of care between
the United States and Belgium. In the
French database, the time of the first pre-
natal visit was determined by two differ-
ent questions. One question asked for the
date of the first visit, and another asked if
a visit took place during the first trimes-
ter. We choose to use the date of the first
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visit because it resulted in a larger pro-
portion ofwomen initiating care late than
the proportion estimated by the other
question. Had we used the results from
this other question, the differences be-
tween the United States and France
would have been even greater.
In conclusion, women begin prenatal
care much earlier in European countries
than they do in the United States. Fewer
financial barriers characterize the care de-
livery systems in the European countries
investigated4 and may explain why low-
income women begin prenatal care earlier
there. Furthermore, the French data sug-
gest that financial incentives could help to
reduce late initiation. The number ofvisits
is higher in the United States than in Eu-
rope among all socioeconomic groups.
Differences between countries in the num-
bers of visits probably reflect differences
in consensus about the adequate number
of prenatal visits. Our results suggest that
better accessibility may induce changes in
the earliness of prenatal care, and that
changing recommendations may modify
the number of visits. Universal access
could thus result in earlier care without
inducing an expensive increase of the
number of visits. El
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